CINEMATICS.                             23
{since the angular velocities of CQ and CQ' are equal, and therefore the angle QCQ is constant), and revolves with the same angular velocity as CQ or CQ'; and therefore the resultant motion is simple harmonic, of amplitude CS, and of epoch exceeding that of the motion of P, and falling short of that of the motion of Pf, by the angles ()CSand SCQf respectively.
This geometrical construction has been usefully applied by the tidal committee of the British Association for a mechanical tide-incKcator (compare § 77 below). An arm CQ' turning round C carries an arm (£S turning round Q'. Toothed wheels, one of them fixed with its axis through C} and the others pivoted on a framework carried by CQ', are so arranged that Q'S turns very approximately at the rate of once round in 12 mean lunar hours, if CQ' be turned uniformly at the rate of once round in 12 mean solar hours. Days and half-days are marked by a counter geared to .CQ'. The distance of 6' from a fixed line through C shows the deviation from mean sea-level due to the sum of mean solar nnd mean lunar tides for the time of day and year marked by CQ' and the counter.
70. The construction described in the preceding section exhibits the resultant of two .simple harmonic motions, whether of the same period or not. [If they arc very nearly, but not exactly, of the same period, the diagonal of the parallelogram will not be constant, but will diminish from a maximum value, the sum of the component amplitudes, which it has at the instant when the phases of the component motions agree; to a. minimum, tlx>, diflcreneu (if those-amplitudes, which is its value when the phases differ by half a period. Its direction, which always must be nearer to the greater than to the less^ of the two radii constituting the sides of the parallelogram, will oscillate on each side of the greater radius to a maximum deviation amounting an cither'side to die angle whose sine is the less radius divided by the greater, and reached when the less radius deviates by this together with a quarter circumference, faun the greater. The full period of this oscillation is the lime in which either radius gains a full turn on the other. The resultant motion is therefore not simple harmonic, but is, as it were, simple harmonic with periodically increasing and diminishing amplitude, and with periodical acceleration and retardation of phase. This view is moat appropriate, for the rase in which the periods of the two component motions are nearly equal, but the amplitude of one of them much greater than, that of the other,
To find the amount of the maximum advance and maximum backwardness of phase, and when they are experienced, let CA bo equal to the greater half-amplitude.    From A as centre, with yi// the less half-amplitude as radius, describe a circle,    CB touching this circle represents the most deviated resultant Hence C&A is a right angle; and
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